Mutational analysis of conserved aspartic acid residues in the Methanothermobacter thermautotrophicus MCM helicase.
Minichromosome maintenance (MCM) helicases are thought to function as the replicative helicases in archaea and eukarya, unwinding the duplex DNA in the front of the replication fork. The archaeal MCM helicase can be divided into three parts, the N-terminal, catalytic, and C-terminal regions. The N-terminal part of the protein is divided into three domains, A, B, and C, and was shown to be involved in protein multimerization and binding to single- and double-stranded DNA. Two Asp residues found in domain C are conserved among MCM proteins from different archaea. These residues are located in a loop at the interface with domain A. Mutations of these residues in the Methanothermobacter thermautotrophicus MCM protein, Asp202 and Asp203, to Asn result in a significant reduction in the ability of the enzyme to bind DNA and in lower thermal stability. However, the mutant proteins retained helicase and ATPase activities. Further investigation of the DNA binding revealed that the presence of ATP rescues the DNA binding deficiencies by these mutant proteins. Possible roles of these conserved residues in MCM function are discussed.